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Abstract— In this review paper, prototype of a brain 

controlled wheelchair models has been discussed which 

provide communication and control for people with 

devastating neuromuscular disorders such as the amyotrophic 

lateral sclerosis, brainstem stroke, cerebral palsy and spinal 

cord injury, who are not capable of using various wheelchairs 

operating on technologies like joystick, finger movement or 

gesture controlled due to disability of moving body parts.  

The prototype is developed using Brain-computer Interface 

(BCI) combined with Aurdino microcontroller and 

Brainwave (EEG sensor headset).The brain signal received 

from brainwave kit are transmitted to signal processing unit, 

which in turn give the decoded signal to the microcontroller. 

The signal received by microcontroller are converted to 

electrical signal which are amplified and feed to the DC 

motor of prototype wheel chair to drive the wheel chair in 

response to patient thinking to move to different direction. 

This prototype can be impleted in commercial form to help 

the people who are unable to operate the wheel chaire due 

physical impairment. 
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I. INTRODUCTION 

The World Health Survey estimates that 110 million people 

(2.2%) have very significant difficulties in functioning. These 

people are not capable of use their hand to operate the 

wheelchair due to paralysis of body up to neck and limb. They 

depend on the help and support of other family member for 

their movement and face the sense of burden and 

discrimination among the family. To overcome this 

challenges wheel chair based on Brain-computer Interface 

(BCI) is required which work on EEG signal received from 

human brainwaves without any physical intervention. 

 The EEG sensor uses single electrode non-invasive 

methods for obtaining brain signals to receive brain signal 

and does not require any liquid or jelly to make proper contact 

with the forehead 

 In BCI wheelchair the EEG is a method that captures 

electrical waveform from the brain. This method employs the 

EEG device that equipped with sensing electrodes. This head 

band is placed on the forehead of the patient. According to 

the human thoughts, different electrical waves are produced. 

Even for a muscle contraction, it will also generate a unique 

electrical signal. By using the EEG device, these signals are 

captured and will be transmitted to the computer for further 

processing by Bluetooth module equipped in brain wave 

sensor module. Thus this wheel chair can be beneficial in 

improving the life style of disabled person and decrease their 

dependency on other 

II. METHODOLOGY 

This paper presents a brain-controlled wheelchair model to 

assist disabled and paralyzed patients. In this application a 

headband is used for signal acquisition, which is single 

electrode headband placed on forehead of disabled person. 

The brain signals used here are Spontaneous EEG signals. 

These signals are associated with various aspects of brain 

function related to mental tasks carried out by the subject at 

his/her own will. Initially Bluetooth connection is established 

between the headset and the signal processing unit 

(PC/Laptop). Once the headset is turned on, depending on the 

requirements of the motor movements, actions are performed. 

 The Fig,1 shows the system block diagram of 

proposed system 

 
Fig. 1: System Block Diagram 

 The brain signals are now extracted using 

Brainwave kit and transmitted to signal processing unit via 

Bluetooth. The signal processing unit used in this application 

is a laptop/PC and MATLAB.  

 The signal processing unit has channels to record 

and analyze different types of brain signals, for example, 

brain waves like alpha, beta, gamma, and raw EEG. 

 In EEG frequencies can be divided into several types 

as follows: 

 Delta (0.5–4 Hz),  

 Theta (4–8 Hz),  

 Alfa (8–13 Hz),  

 Beta (13–30 Hz), 

 Gamma (above 30 Hz) 

 These received data are then processed in MATLAB 

and converted into control electrical signals of required 

amplitude using Aurdino (ATMega8) which are then used to 

activate the motors of the wheelchair prototype. 

A. Hardware Requirement: 

The hardware that require is an H bridge which is an 

electronic circuit that enables a voltage to be applied across a 

load in either direction. 

 Arduino Uno microcontroller board using 

ATmega328P microcontroller IC. This microcontroller has 

14 digital I/O pins and 6 analog inputs. Within these 14 digital 

I/O pins, 6 of them can be directly configured as PWM 

output. It also has 16 MHz quartz crystal on this 
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microcontroller board. This board also consists voltage 

regulator IC which can support input voltage from 6 to 20 V. 

The wireless module used in this project is Bluetooth HC-05 

module, which is designed for wireless communication. This 

module can be used in a master or slave configuration. To 

send these commands, we have to connect HC-05 Bluetooth 

module to the PC via serial to USB converter and transmit 

these command through serial terminal of PC 

B. Software and Data Processing Subsystem 

Matlab: Matlab is software used to obtain the threshold values 

from the brainwaves with the developed code. Matlab is also 

extensively used for other math and computation also for 

simulating and visualization.  

 Arduino IDE: An Arduino IDE is open source 

software that is used to write programs which are embedded 

to the Arduino board to obtain widespread outputs majorly 

used for student projects. It works on Windows, Mac and 

Linux. It is very easy to install and use  

C. Brain Controlled Wheelchair 

The prototype has two DC motors, which are used to form a 

wheelchair prototype. The frame is constructed using 

aluminum sheets. The control signals from the H-bridge 

circuit are sent to the motors. Depending on the action 

performed, the control signals will cause the motor to run in 

either in clockwise, anticlockwise direction or stop. 

III. RESULT 

When different subjects performed the same actions, the 

signal values obtained were within the same range but the 

delay varied from person to person, this delay period could 

be reduced by training the headgear for that person. 

IV. CONCLUSION 

The idea of the proposed system is to develop a smart 

wheelchair which can be operated by sensing the brain signal 

of patient who is unable to move their lower limb and neck 

due to some kind of disability.  

 Using this idea, a low cost BCI based wheelchair can 

be developed similar to proposed prototype for physically 

disabled people.  

 As this unit require charging of Wheelchair battery, 

charging system can be developed, which can continuously 

recharge the battery of wheel chair using indoor light/sun 

light. 
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